The aims of study were to evaluate the use of fermented of oil palm fronds (FOPF) on body weight gain and meat quality of goat. This experiment was arranged in Completely Randomized Design with 3 treatments i.e. R1 (grass 0%: FOPF 100%), R2 (grass 50%: FOPF 50%) and R3 (grass 100%: FOPF 0%) and 5 replications. The parameters of the study were feed intake, average daily gain (ADG), weight and percentage of carcass and meat quality. The results indicated that feed intake and meat quality of goat was not affected by treatment, but the average daily gain, carcass weight, and percentage of carcass, was affected by the differences of percentage of FOPF in the pellet complete feed. The best ration was in the R1 ration (grass 0%: FOPF 100%) that significantly different (P<0.05) from the other rations. The feed intake tended to be higher in goat fed R1 (895.87 g/d) compared to those in goat with the R2 (854.38 g/d) and R3 (851.53 g/d). The average daily gain and carcass weight were higher in goat fed R1 ration compared to those in goat fed R2 and R3. Consequently, the carcass percentage in R1 was higher than those in R2 and R3. The carcass percentage was ranged from 38.41-41.38%. The Ribeye area was higher in goat fed R1 (9.73 cm 2 ) than R2 (8.34 cm 2 ) and R3 (7.76 cm 2 ). In this study, the protein content of goat meat was ranged from 19.06 to 20.71%, lipid content was ranged from 0.703 to 1.106% and water content was range from 72.45% to 74.12%, in which were not different among the treatments. It can be concluded that the use of FOPF in a complete feed could improve performance and meat quality of goat.
INTRODUCTION
Oil palm fronds (OPF) have high potency as feed that can replace the grass especially for the goat. According to Dinas Perkebunan of Jambi Province (2007) , oil palm plantation area in Jambi Province reached 392,877 ha, with ages varying from 1 to 25 years, yields 6 tons of oil palm frond/ month/ha or reached 72 tons/year/ha. Palm tree that has been in production typically have 48 pieces of leaf oil palm with a 250-300 for each plant (Syarif, 2007) .
The use of OPF for animal feed in a larger portion is still very limited due to the low quality (high content of crude fiber, low content of crude protein and low digestibility). Based on the nutritional content, OPF is suitable for ruminant feeds. The fiber of OPF content was high i.e. crude fiber (CF) 38.5%, neutral detergent fiber (NDF) 78.7%, acid detergent fiber (ADF) 55.6%, while crude protein was low only 4.7% (Alimin and Bejo, 1995) . In 1 kg DM OPF, there is 701 g NDF, 502 g ADF, 198 g hemicellulose, 424 g cellulose and 79 g acid detergent lignin (ADL), 111 g/kg DM a soluble fraction, 207 g/kg DM fraction of the potential for degradation in the rumen, degradation rate of 0.038 g/h and the effective degradation of 213 g/kg DM (Bengaly et al., 2004) . These values can be increased if the OPF was fermented, so it can be used as a feed ingredient in ruminant rations, especially goats. Various efforts to improve the quality of waste as a feed can be done through the physical treatment, chemical, biological or a combination of these treatments. One effort to improve the quality and digestibility of OPF is through the fermentation process which is intended to describe the bonding of cellulose and lignocellulose into an easily digestible feed substances. Degradation cellulolytic microorganisms in Biofad was determined by the level of activity of cellulase produced, the higher activity of cellulase, the higher the cellulose degradation process that will increase the availability of monosaccharides to the next process in the rumen. The addition of microorganisms in Biofad was expected to improve the quality of OPF through a fermentation process in terms of nutritional content as well as it's digestibility, so it can be used in a larger portion as feed in ruminant rations.
Previous authors (Zahari et al., 2003; Syarif, 2007; Mathius et al., 2004; Mathius, 2008; Hasan et al., 1992) conducted researches on OPF implementation for cow ration. There are no reports on goat especially on growth and meat quality. The objective of the study was to evaluate the effect of complete feed based fermented OPF (FOPF) with various proportions on body weight gain and meat quality of Ettawah Crossbred (EC) goat.
MATERIALS AND METHODS
This research was divided in 2 phases, namely the preliminary phase and data collection phase. The preliminary phase included the stage of preparing goats as research materials. Fifteen selected EC goats around 7-8 months old with the same relative weight was used. The research design used was completely randomized design (CRD) with 3 treatments namely R1 (Grass 0% :FOPF 100%), R2 (Grass 50%: FOPF 50%), and R3 (Grass 100% : FOPF 0%) with 5 replications Adaptation on farm and feed was done in two weeks, continuing observation and data collection in 12 weeks. In the preliminary phase of the research was carried out the randomizing of goat in farm, cutting hair and giving de-worming. The treatments were different the proportion of fermented OPF, those were 100%, 50% and 0% (Table 1 ). The ration was composed of 40% concentrate and 60% forages. Concentrates consisted of fish meal, molasses, and rice bran, while forage was field grass. The feeds were formulated in accordance to the goats' need based on the age and body weight. All of feed feedstuffs was grind, filtered with filter 60 mesh, and mixed and pelleted with a diameter of 6-8 mm. There were 3 types of treatment diets. Fermented OPF (FOPF) is a product fermented by biofad and 4% urea for 14 days with DM 90.39%, CF 35.26%, CP 8.61%, NDF 68.72%, and ADF 52.96% (Musnandar et al., 2009) In data collection phase, goats were fed twice a day, at 08.00 and 14.00, feed given and residual feed were weighed everyday, while drinking water provided ad libitum. Every 2 weeks body weights were weighed. The parameters observed in this study were:
1. Dry Matter intake = (Feed givenresidual) x % DM of feed 2. ADG (g/head/day) = [Final weight (g)-initial weight (g)]/(Day of measurement]
3. Carcass weight (kg) was empty body weight minus weight of blood, head, feet, skin, and visceral except kidney, reproductive organ, and tail (Hasnudi et al., 2006) . Carcass yield (%) = [Carcass weight / slaughter weight] x 100% Ribeye Area (muscle area) was measured after cutting between the 12 th and 13 th rib. The area was measured directly on the carcass with a grid (Boggs and Merkel, 1993) .
Meat quality was determined by meat nutrient contents (water, fat, and protein) those were analyzed according to AOAC (2007) . Data obtained were analyzed by analysis of variance. If there was significant effect of treatment then followed by Duncan's Multiple Range Test (Steel and Torrie, 1989) .
RESULTS AND DISCUSSION
The average feed intake, average daily gain (ADG), carcass weight and yield, meat quality are presented in Table 2 . The result showed that the feed consumption in three treatments were relatively similar. The result of analysis variance showed FOPF proportion were not significantly affecedt (P>0.05) on feed intake. This condition indicated that the FOPF can be consumed by goats without causing interference. Feed intake in this study was ranged from 851.53 to 895.87 g/d. The feed intake was difference to the results of Cameron et al. (2001) that feed consumption of goat with body weight 19.5 kg ranged from 751.77 to 758.75 g/d, a slight difference due to differences in the bred of goat (Boer Goat). This condition proved that the fermented of FOPF did not affect the number of rations consumed by the goat, thus giving FOPF in the ration does not affect to preference of goats.
The ADG of Ettawah Crossbred (EC) goat ranged from 65.36 to 120.7 g/d. The result of this study was better than Cameron et al. (2001) Limea et al. (2009) , in which the ADG was 117 g/d and 84.1 g/d, respectively. In this study, the highest ADG was 120.7 g/d, achieved by goat fed R1 (FOPF 100%). This means that the fermentation process of FOPF not only could replace grass in the diet, but also increased weight gain of goat. This was due to goat fed R1 consumed higher than the other treatments. This condition also indicated that the ration of R1 had better ability to increase daily gain of goat than the other rations. This result also showed that the fermented of OPF has digestibility of organic matter that is quite good with low levels of crude fiber. Musnandar et al (2009) fermentation could increase organic matter digestibility and decrease ADF level of OPF, each 50% and 5%. Additionally, goat digested dry matter, organic matter, crude protein, crude fiber, and lignin of the diet more extent, it was attributable with longer retention time of ruminal fluid and particulate matters in the rumen and the entire gut, which then resulted in higher proportion of small size particles (<1 mm sieve) (Raharja et al., 2010) Carcass weight and carcass yield (%) were higher in R1 treatment (FOPF 100%), suggested that administration of FOPF did not only replace grass but also gave a better growth performance. This condition is suspected because the higher crude protein had consumed in goat fed R1 than the others (Table 1 ). The average carcass yield obtained in this study was ranged from 38.41 to 41.38%. The percentage of EC goat carcass in this study was higher than the percentage of Kacang goat carcass that was only 35% (Musnandar, 2003) , but lower than the percentage of Boer goat which was 46.4-48.8% (Moore et al., 2002) . Table 2 showed that the treatments affected the value of Ribeye area. The value of Ribeye area in R1 treatment (9.75 cm 2 ) was higher than R2 treatment (8.34 cm 2 ) and R3 treatment (7.76 cm 2 ) due to the carcass yield and final body weight in R1 treatment was higher than the other treatments. Lawrie (1990) state that Ribeye area was closely related to slaughter weight and carcass percentage. McLaughlin et al. (1994) reported that in Rambouillet sheep carcass with high percentage (52.5%) produced 15.4 cm 2 of ribeye area compared to the percentage of carcass (51%) produced ribeye area of 15.1 cm 2 .
In this study, value of Ribeye area was ranged from 7.76-9.73 cm 2 . This value was higher than (Rudiono, 2000) that the value of Ribeye area was ranged from 2.504 to 6.44 cm 2 , this difference due to the bred of goat (Kacang goat) .
Results of other studies showed the Ribeye area on the lamb varied from 2.08 to 2.34 cm 2 (Hufstedler et al., 1996) . Wider variation was reported by Boggs and Merkel (1993) being from 2.5 to 10.25 cm 2 . The result of Brady et al. (2003) research showed that the ribeye area ranged from 11.61-25.60 cm 2 , this variation due to the difference of final body weight. Table 2 showed that the treatments did not affect the protein content of meat, this situation because the protein content of meat is influenced by nutrition and animal activity (Lawrie, 1990) . In this study, CP level in the treatments were differ, in which R1 contain the highest level of CP (Tabel 1), but the height level of CP in R1 treatment were not used to increase level of meat protein but to increase produce the meat (carcass), so that difference of CP in treatments unable to improve protein of meat. In addition, according to Lawrie (1990) nutritional deficiencies are not so important on the protein content, however, it could increase collagen content and decrease the percentage of flesh.
In this research, the goat looked after in individual cage during research so that the activities of goat were relatively similar, thereby goat activity unable to alter the meat protein content. The meat protein content was ranged from 19.06 to 20.71%. Meat protein content was not different from the Lawrie (1990) that the meat protein content of adult mammal ranged from 19-22%.
Meat fat content was ranged from 0.703 to 1.106% and was not different among the treatments. Fat content of meat goat is affected by nutrients (Lawrie, 1990) . Tabel 1 showed that EE level and TDN level between the treatments were relatively similar so that contribution of EE to fat level of meat has same level. In addition to nutrition, age was also highly influenced on carcass fat. Age is a factor that can not be ignored in assessing carcass composition. However, due to goats in the present study had a similar age, so that meat fat content was similar among the treatments.
The water content in each treatment was not significantly different. This situation was due to moisture is strongly influenced by nutrition. High levels of nutrients can increase the fat content and lower water content. In nutrient-deficient animals, meat water content increased (Soeparno, 1998) . In this research, the nutrient of the ration was relatively similar, thus water content of meat was not different. In this study, the water content of goat meat was ranged from 72.18 to 74.72%, that was slightly different for sheep, amounting to 77% (Rachmawan, 2001 ). However, the water content of goat meat in this study was in the normal range, being around 75% (Lawrie, 1990) .
CONCLUSION
The fermented OPF can replace field grass in a complete feed. The use of FOPF tends to improve performance and meat quality of goat.
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